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Abstract: We report an association between HLA-Ai allele and a subgroup 
oi schizophrenic patients refractory to conventional neuroleptic treatment 
but responsive. to clozapine. The frequency of HLA-AI was 58% among 
the schizophrenic -patients not responding to conventional treatment bur re . 
sponsive.to clozapine but only 10.5% among the patients resoonding to 
conventional neuroleptics. The HLA-AI occurs in 20% of the random Finnish 
population. Our results indicate that HLA-AI defines a subgroup of schizo- 
phrenic patients with a selective response to neuroleptics 



Genetic. susceptibility is believed to exist in schizophrenia, and vari- 
ous chromosomal regions are suggested to'be involved. Genetic iink- 
age between schizophrenia and chromosome 6 has been shown bv 
several studies denning different genetic regions far apart from 
each other leaving the KLA region in between (i, 2). Ai so sorne 
HLA association studies, have been performed (3-5) but with very 
diverse results. Diagnostic- stringency is vital to HLA association 
studies. Like most diseases, schizophrenia is presumably heterogen- 
eous, but subgrouping the patients according to the clinical criteria 
is difficult, and perhaps this is reflected in the results of the majority 
of studies. We wanted to perform an HLA association study on a 
particular patient group denned by the responsiveness to the ther- 
apy, thus representing a- more homogeneous patient group. 

The subjects were recruited from Finland-born patients referred 
to the Department of Psychiatry, Helsinki City Hospital, and they 
met DSM-ffl-R criteria for schizophrenia (6). The patients were cat- 
egorized into two groups solely according to the criteria of Kane et 
a!. (7) assessed by the Brief Psychiatric Rating Scale before the 
blood samples for HLA typing were taken (8). The first group, treat- 
ment resistant to conventional neuroleptic medication but respon- 
sive to clozapine, an atypical neuroleptic, comprised 19 patients (8 
women and il men; mean age 36 (SD 9) years). The second group, 
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| responsive to conventional neuroleptics consisted of 19 patients (10 

■ women and 9 men; mean age 38 (SD 12) years). Finnish healthy 
J blood donors ■(« = 120) were used as controls. Stable doses of clozapi-. 
j ne varied between 200 and 700 mg daily for a period of at. least 4 
; weeks and of conventional neuroleptics between 157 and. 1700 mg 
i| chbrpromazine equivalents, daily, for at least 4 weeks. By approval 

■ of the ethics committee, informed consent for the research pro- 
cedure was given by all patients after the nature of the study had 
been fully explained 

HLA-A, B and DR typing of peripheral blood T and 3 cells was 
j performed by lymphocyiotoxicity method using commercial typing 
trays (3x 72-weli trays) from Pel-Fr.eez, Wisconsin, USA. 

For comparison of proportions, two-sided Fisher's exact test was 
used. The P- values were adjusted for multiple comparisons and P- 
values<0.05 were considered statistically significant. The calcu- 
lations were done with the program StatXact 3 for Windows (9). For 
difference of proportions, 99% confidence intervals were determined 
with the Confidence Interval Analysis program (10). The relative 
risk was estimated as recommended by Svejgaard (11). 
i The results are shown in Table 1. The distribution of HLA 
i phenotypes of the schizophrenic patients as a group did not deviate 
| from that of the random Finnish population. The patient group that 
| was not responding to conventional neuroleptic treatment, however, 
} differed significantly for one HLA allele compared to the other pa- 
J tients and to the controls. Of the nonresponder patient group, 58% 
| had HLA-AI while the patients responsive to conventional neuro- 
J leptics had it only m 10.5%. The difference is thus 37.9%, P=0.0011 
| (99% confidence mtenral 7.2-68.6%). 

\ However when the P- value is corrected with the number of com- 
! parisons made (2x29), it does not remain significant t D =0.064). The 
| frequency of HLA-Ai is 20% among the Finnish normal population. 
I No other statistically significant deviations or differences were ob- 
\ served in any of the three HLA loci analyzed. A slight increase was 
| seen in the frequency of HLA-B8 allele but not in the frequency of 
I HLA-DR3 allele. The HLA-Ai, B8, DR3 haplotype is in high linkage 
j disequilibrium and confers a well-known susceptibility to autoim- 
| mune diseases. While the HLA-AI and B8 hapiotypes were more 
| often found, among the clozapine- treated patients, the frequency was 
0.157 as compared to 0.022 in the other patient group (P=0.025) 
and 0.066 among the Finns (haplotype frequencies not shown in 
Table 1). This increment did not, however, extend to the DR locus, 
i The allele frequency of DR3 was the same in all three groups, and 
the HLA-Ai, BS, DR3 extended haplotype frequency was lower than 
( the AI, B8 haplotype frequency in the clozapine-treated group. 
( Given that the HLA-Ai allele was found mice as often as HLA-38 
j in the clozapine group, it indicates that the primary association is 
j restricted to HLA-AI rather than to that extended haplotype. 



Distribution of HLA alleles among patients wfth schizophrenia responsive to 
treatment with conventional neuroleptics or refractory to conventional neurol- 
eptics but responsive to clozapine 



HLA allele 


Conventional 
neuroleptics 
% (n-19) 


Clozapine 
%(n = 19) 


Control 8 
% (n = 120) 


AI 


10.5 


57.9 D P=o.ooil 


20.1 


A2 


57.9 


47.4 


54.0 


A3 


57.9 


42.1 


44.4 


A9 


5.3 


5.3 


16.2 


A10 


15.5 


' 5.3 


7.B 


Ail 


5.3 


5.3 


S.S 


A19 


10.5 


15.S 


19.5 


A28 


. 15.8 


5.3 NS 


11.3 



B5 


15. S 


15.8 


11.9 


E7 


• 42,1 


21.1 " 


24.3 


B8 


10.5 NS 


31.6 


20.0 


E12 


0 


10.5 


15.4 


5-13 


0 


5.3 


6,0 


515 


31.6 


15.3 


20.1 


316 


10.5 


10.5 


9.3 


518 


5.3 


10.5 


10.0 


E22 


5.3 


5.3 


5.0 


B27 


15. S 


15. S 


14.0 


E35 


26.3 


25.3 


27.2 


5^0 


10.5 


0 


17.3 


DR1 


57.9 


52.6 NS 


35.6 


DR2 


31.6 


21.1 


23.5 


DR3 


25.3 


25.3 


22.6 


DR4 


26.3 


21.1 


28.7 


DR5 


5.3 


5.3 


11. 0 


DR5 


26.3 


25.3 


23.2 


OR 7 


5.3 


10.5 


12.3 


DR8 


10.5 


5.3 NS 


22.1 


DR9 


. O 


10.5 


6.5 



• Random Finnish population 

* RR-li.5 when compared to conventionally treated grouo 



Table J 



.An association between HLA-AI and schizophrenia has been 
reported, but other spjdies have been unable to confirm this connec- 
tion (12-15). We could not find any altered frequency of HLA-AI 
among schizophrenic patients in general but found a strong positive 
association between HLA-AI and a subgroup of patients nonre* 
sponsive. to conventional treatment. 

Several recent studies (1, 2, 16, 17) have suggested that there 
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were susceptibility loci on chromosome 6 both telometric and cen- 
trometric to the HLA region. AH these studies also support a model 
of locus heterogeneity, and the possibility could not be ruled out 
that one putative locus would be within the HLA region. The cause 
of schizophrenia is unknown. Theoretically it could be possible that 
viruses and their elimination via HLA -restricted immune response 
cross-reacting with neural tissue could play a causal role in some 
schizophrenics. It has been proposed that maternal influenza virus 
during prenatal life is one candidate for later schizophrenia of the 
fetus (16-22). As an example, conserved amino acid sequences have 
been found to be common to influenza A hemagglutinin and embry- 
.onic cadherins, which are essential to normal neurodevelopment. 
Influenza viruses however have not been shown to be restricted 
particularly to HLA-AI allele. 

On the other hand, our results do not exclude the possibility of 
linkage between HLA and schizophrenia susceptibility locus. Our 



patients with HLA-AI may represent a subgroup of patients where 
HLA-AI is in linkage disequilibrium with schizophrenia susceptibfl. 
iry locus telometric to HLA region similar to HLA- A3 and nemo- 
chromatosis (23). Thus, HLA-AI could represent a useful marker 
for the further identification of the predisposing gene(s) on 6p. 

Molecular genetic research in schizophrenia has been hampered 
by problems of the disease and its subtypes. As in the case of other 
common diseases such as diabetes mellitus, a number of possible 
genetic loci are likely to be involved in schizophrenia. Subdivision 
of patients for genetic studies is vital. Here we show that respon- 
siveness to therapy is one way of subdividing the patients, and 
schizophrenia has a subgroup for which HLA association is found. 
The Finnish population is homogeneous and contains unique haplo- 
rypes (24). So, if the association described here is due to linkage to 
other susceptibility genes, the same association may not be found 
in other populations. 
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